Open online distance learning in higher education has quickly gained popularity, expanded, and evolved, with Massive Open Online Courses (MOOCs) as the most recent development. New web technologies allow for scalable ways to deliver video lecture content, implement social forums and track student progress in MOOCs. However, we remain limited in our ability to assess complex and open-ended student assignments. In this paper, we present a study on the quality of self-and peer assessments in three MOOCs. In general, the quality of self-assessments and peer assessments was low to moderate, suggesting that both self-assessment and peer assessment should be used as assessment for learning instead of assessment of learning. Based on low correlations with final exam grades and other assessment forms, we conclude that self-assessments might not be a valid way to assess students' performance in MOOCs. Yet the weekly quizzes and peer assessment significantly explained differences in students' final exam scores, with one of the weekly quizzes as the strongest predictor. Future research on MOOCs implies a reconceptualization of education variables, including the role of assessment of students' achievements.
Introduction
In recent years, free access has been provided to content which previously had a price: searches, software, music and references, to name but a few. Access to the Internet and broadband has increased rapidly and huge growth in mobile connectivity has brought online content and interaction to a global audience. At the same time, open online distance learning in higher education has quickly gained popularity, expanded, and evolved. Recently, Massive Open Online Courses (MOOCs) appear to be a significant force within higher education.
However, while new web technologies allow for scalable ways to deliver video lecture content, implement social forums and track student progress, we remain limited in our ability to evaluate and give feedback for complex and often open-ended student assignments. Self-and peer assessment might offer promising solutions that can scale the grading of complex assignments in courses with thousands of students. In this paper, we present a study on the general quality of self-and peer assessments in three Leiden University MOOCs in the Coursera platform.
Researchers at the University of Illinois Springfield have developed the Assessing MOOC Pedagogies Tool (Swan, Day, Bogle, & Van Prooyen, 2014) . They used this tool to characterize the pedagogical approaches taken in 13 MOOCs of Coursera (5), Udacity (7) and EdX (1), which are the three mostly used providers of a MOOC platform. The MOOC pedagogy is described along ten dimensions that are adapted from similar scales developed by Reeves (1996) for describing the pedagogical dimensions of computer-based instruction and by Harris and Hofer (2009) to situate pedagogical decisions on which they suggest technology integration should be grounded. These ten dimensions are 1) Epistemology (objectivist to constructivist);
2) Role of the teacher (teacher centered to student centered);
3) Focus of activities (convergent to divergent) 4) Structure (less structured to more structured) 5) Approach to content (concrete to abstract); 6) Feedback (infrequent and unclear to frequent and constructive); 7) Cooperative learning (unsupported to integral); 8) Accommodation of individual differences (unsupported to multifaceted); 9) Activities and assignment (artificial to authentic), and 10) User role (passive to generative).
Ratings for each set of courses were quite similar, although there were some clear differences between the two platforms Coursera and Udacity. Coursera courses, more than Udacity courses, followed a format that resembles the traditional lecture/text-testing routine of traditional university courses spread over multiple weeks with hard deadlines.
In a review of the literature and debate, Bayne and Ross (2013) extracted three emerging issues for MOOC pedagogy: 1) the role of the teacher, 2) learner participation and 3) assessment. Firstly, the role of the teacher in the MOOC has been under-examined as most research has investigated the learner perspective (Liyanagunawardena, Adams, & Williams, 2013) . Two main teacher roles appear from the literature, which are connected to the way the MOOC is designed: the academic celebrity teacher in xMOOCs and the facilitator in cMOOCs. The academic celebrity teacher is the role of a respected authority based in an elite institution. These lecturers are not available to MOOC participants in any interpersonal way but primarily through the recordings of their lectures. The recordings are supplemented with automatically marked quizzes, discussion posts and pass/fail tasks. In cMOOCs, the teachers' role focusses on facilitating self-directed learning. A more sophisticated distinction between teacher roles in MOOCS is necessary in order to get a better understanding of effective pedagogies. Literature on moderator roles in computer conferencing from the 90s (Admiraal, Lockhorst, Wubbels, Korthagen, & Veen, 1998; Paulsen, 1995) might be helpful in this.
Secondly, learner participation is one the most examined aspects in literature and debates about MOOCs. The key dilemmas in MOOCs center on what participation actually means, how it should be measured, and what metrics of success and quality are appropriate. Milligan, Littlejohn and Margaryan (2013) describe a continuum of active, lurking and passive participation, and Hill (2013) distinguishes five archetypes of no-shows, observers, drop-ins, passive participants and active participants. The notion that people might sign up for a course not intending to complete the assessments is common in free courses where the barrier to entry is usually as low as clicking a registration button and entering an email address. This means that new measures of success and quality are required, because participant behaviors and intentions are so diverse.
Assessment is the third emerging issue in literature on MOOCs leading to questions like "What sorts of learning can be assessed at scale?", "How should individuals be authenticated so that the correct person's work is being assessed?", "How can cheating be prevented?", and "Who should decide how much university credit a MOOC is worth?", to name a view (Bayne & Ross, 2013, p.29) . It becomes clear that "openness" of a MOOC has a very different future in a system of accreditation than that it does in informal learning settings. Self-and peer assessmentwhich has been historically used for logistical, pedagogical, metacognitive, and affective benefits -might offer promising solutions that can scale the grading of complex assignments in courses with thousands of students. How to design self-and peer assessments is a challenge in itself as MOOCs have massive, diverse student enrollment. In order to be able to develop effective self-and peer assessments, we first need to gain more insight in the quality of these grading procedures in MOOCs. More specific, we formulated the following research questions: 1) What is the reliability of self-and peer assessment implemented in MOOCs?
2) What is the relationship between self-and peer assessment and quizzes?
3) To what extent do self-and peer assessment and quizzes explain differences in students' final exams scores? 
Methods

Context of the Study
Assessments
In all three MOOCs, four types of assessments were implemented: weekly quizzes, self-assessment, peer assessment and final exam.
Weekly Quiz and Final Exam
The weekly quizzes and final exam were automatically marked multiple-choice quizzes, testing declarative knowledge of the course content. In MOOC 3 (Terrorism 2014), it was possible to follow a certification track, which meant that students who completed all quizzes, self-and peer assessments and the final exam could receive a certificate. Of the total of 18,622 registrants, 410 students signed up for the certification track.
Self-and Peer Assessment
In each of the three MOOCs, students could complete an essay on a topic that was relevant for the particular MOOC. In the first MOOC, this topic was provided; in the other two MOOCs, students could choose from four topics. The essay assignment started with a case description in which an authentic context was pictured, followed by some prompts. Students were encouraged to prepare this assignment with the use of information which was available in the course environment (video, syllabus, background materials). Then the procedures of how to complete the assignment were introduced along with a rubric of how to assess it. Students had to assess their own essay and then the essay of at least two (MOOC 1) or four (MOOC 2 and 3) of their peers. The nature of the rubrics differed slightly between MOOC1, on the one hand, and MOOC 2 and 3, on the other hand. The rubric of MOOC 1 had a pre-structured format with four items with several sub-items on the accuracy of the content of the essay and one item with four sub-items on the structure and presentation of the essay. Each possible score on each sub-item was clearly described. The rubric of MOOC 2 and 3 was structured with four (assignment 1) or five (assignment 2) items. The first three or four items referred to the accuracy and adequacy of the content of the essay; the last item assessed the structure of the essay. Students were instructed about the deadlines and they were reminded that they agreed with the Coursera Honor Code about plagiarism. Students were instructed to assign a score of 0 to plagiarized work.
Results
Thousands of participants were registered in each of the three MOOCs, although substantial less data was collected on quizzes, self-assessments, peer-assessment assignments and final exam. In Table 1 , we present descriptive indices of each assessment (mean scores, standard deviations in scores, range of scores and number of valid assessments, respectively).
From Table 1 it is clear that in all three MOOCs the number of participants who completed the quizzes decreased over time. The number of participants who completed self-assessments and peer assessments was a small portion of the total student enrollment. Participants who completed the voluntary final exam formed about 10% of the total student enrollment (from 6% in MOOC 1 to 12% in MOOC 3). 
Reliability of Self-and Peer Assessment
MOOC 1 EU Law
The case assignment, which was used for both self-assessment and peer assessment, included five items. The homogeneity of the test in terms of Cronbach's α, was high, both for self-assessment (α=.83) and peer assessment (α=.90, α=.89 α=.87 for peer reviewer 1, 2 and 3, respectively). From Table 2 , we can see that the correlations between the three peer assessment grades is moderate (between r=.42 to r=.57). In Tables 2 to 8 , we include the Pearson's correlation coefficients and the number of valid assessments, and we indicate the significance with *** means p <.001, ** means p= <.01, and * means p=<.05. The fourth peer assessment was not included as only 6 students had 4 peer grades. The two case assignments, which were used for both self-assessment and peer assessment, included four (assignment 1) or five items (assignment 2). The homogeneity in terms of Cronbach's α was moderate for both self-assessments (for both assignments α=.59) and high for all peer assessments (peer assignment 1 between α=.72 and α=.79 and peer assignment 2 between α=.74 and α=.80). In all cases, the item that refers to the presentation (structure, layout, and language use) of the completed assignment showed the lowest item-rest correlations (between r=.55 and r=.64). The other items referred to an assessment of the content quality of the completed assignments. The correlations between the assessments of the five peers is moderate (around r = .40 for assignment 1 (see Table 3 ) and around r = .30 for assignment 2 (see Table 4 )). The assessments of the sixth peer were not included as only 4 students received 6 peer grades. The correlations indicate a low to moderate agreement between peers. The two case assignments, which were used for both self-assessment and peer assessment, included four (assignment 1) or five items (assignment 2). The homogeneity in terms of Cronbach's α was moderate to high for self-assessments (α=.60 for assignment 1 and α=.75 for assignment 2) and moderate to high for all peer assessments of both assignments (peer assignment 1 between α=.59 and α=.67 and peer assignment 2 between α=.71 and α=.79). An exception was the homogeneity of the assessments of the fifth peer of the first assignment: Cronbach's α=.18 based on 42 assessments. The correlations between the four peer assessments of the first assignment (the fifth peer was left out because of the low reliability) was moderate (around r=.50 ;see Table 5 ). The correlations between the five peer assessments of the second assignments were generally lower (mostly between r=.30 and r=.40, see Table 6 ). The assessment of the sixth peer was not included in both assignments as only 5 (for assignment 1) or 7 (for assignment 2) students received 6 peer assessment grades. The correlations indicate a low to moderate agreement between peers. 
Relationship Between Assessment Types
MOOC 1 EU Law
In Table 7 , we present the correlations between student performances in the weekly quizzes, self-assessment, average peer assessment, and the final test. In general, both self-assessment and peer assessment show low to moderate correlations with the weekly quizzes and the final test. The highest correlations are between quiz scores and the final exam (between r=.50 and r=.60). In Table 8 , the correlations are presented between all assessments. In general, the correlations of all quizzes are quite high (between r=.48 and r=.68). The correlations between both self-assessments (r=.55) and both peer assessments (r=.47) are higher than the correlations between self-and peer assessment of the same assignment (r=.38 and r=.20 for the first and second assignment, respectively). All assessments are moderately correlated with the final exam (around r=.40), except for both self-assessments (r=.22 and r=.16, respectively). In Table 8 , the correlations are presented between all assessments (below the diagonal). In general, the correlations between all quizzes are quite high (between r=.51 and r=.77). The correlations between both self-assessments (r=.42) and both peer assessments (r=.43) are higher than the correlations between self-and peer assessment of the same assignment (r=.35 and r=.38 for the first and second assignment, respectively). All assessments are moderately correlated with the final exam (between r=.38 and r=.52), except for both self-assessments (r=.32 and r=.26, respectively).
Relationship with Final Exam
In Table 9 , the results of the stepwise regression analyses for each MOOC are summarized. As could be expected on the basis of the correlations presented earlier, both self-assessments did not significantly explain differences between students in their final exam grade. The strongest predictor was in all cases one of the quizzes, although peer assessments were also significantly related to the final exam grade.
The correlations between the number of assessment attempts (Quizzes, self-assessment, peer assessment) and the final-exam grade were moderate to low (MOOC 1 r=.41 (p<.001); MOOC 2 r=.26 (p<.001); MOOC 3 r=.30 (p<.001)). This means that there seemed to be a weak relationship between the number of assessments students took and their final exam grade. This finding contradicts other MOOC research that finds a strong positive relationship between the number of student activities and their final course grade (DeBoer, Ho, Stump, & Breslow, 2014) . Weekly quiz 1
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In MOOC 3, it was possible to sign up for a certification track, which required completion of all quizzes, self-and peer assessments and final exam in time. Student who registered for a certification track received significantly higher scores on their final exam, compared to the other students (M certification track = 19.2 and M other students = 17.1; (t(574.5) = 7.41; p<.001)). We repeated the regression analyses for students following a certification track and the other students separately. The results are presented in Table 10 . From Table 10 it is clear that the assessments explained more differences between students in final exams score if they followed a certification track: the first two quizzes, both peer assessments and the first self-assessment significantly explained differences in the final exam scores. The total amount of variance explained in the final exam score is less for the other students.
Discussion and Conclusion
In general, the quality of both the self-assessment and the peer assessment was moderate. These assessments showed a homogenous structure, but the correlations between peer assessments of the same assignments were low to moderate. The latter means that peers did agree on their grades for the assignments only to a limited degree. The correlations between the various peer assessments of the last MOOC were moderate to high. In this MOOC, the procedures and criteria for peer assessment were adapted on the basis of the 2013 run. Moreover, there is only a weak correlation between self-assessment and peer assessment, and the correlations between different self-assessment assignments are higher than the correlations between self-assessment and peer assessment of the same assignments. In addition, self-assessments did not significantly explained variance in students' final exam scores. These results suggest a bias of self-assessments and led us to conclude that self-assessments might not be a valid way to assess students' performance in MOOCs. Yet the weekly quizzes and both peer assessments significantly explained differences in students' final exam scores, with one of the weekly quizzes as the strongest predictor in all three MOOCs. Finally, the number of assessment attempts of students was not significantly correlated with their final exam scores. The latter result does not confirm conclusion from earlier research that found a strong positive relationship between the number of student activities and their course grade (DeBoer et al. 2014) .
With this study we provided insight in the quality of the various assessments in MOOCs and how these are related to the final exams. We conclude that self-assessments and peer assessments should be improved if they are used as summative indicators of one's achievements (assessment of learning). In the current MOOCs, they only can be used for self-reflection and peer feedback, emphasizing the formative function of assessment (assessment for learning). Future research might go deeper into the quality of assessment assignments of MOOCs including both assessment of learning and assessment for learning. Due to the massive character of MOOCs summative assessments (so assessment of learning) mostly take the form of quizzes or other multiple choice tests, which generate scores automatically. However, this kind of tests does not match with the assessment of more open en more complex assignments. Therefore, other forms of assessment, such as self-assessment, peer assessment or assessment by outside experts, should be develop to make the assessment of the more open assignments possible.
A clear limitation of this study is the limited number of MOOCs examined. Although the data included thousands of participants, only three MOOCs of one host institution (Leiden University) in one platform (Coursera) were studied. Swan et al. (2014) already showed that the pedagogy of MOOCs at different platforms differs, with the Coursera MOOCs emphasizing a more teacher-centered pedagogy. It might be that self-and peer-assessment, which align more with a learner-centered pedagogy, show higher reliability indices in EdX or Udacity MOOCs.
Yet, we agree with DeBoer et al. (2014) that we also should reconceptualize educational variables in research on MOOCs. Differences between traditional classroom data and MOOC data refer to the magnitude of data gathered in terms of numbers of registrants per course, observations per registrant and type of information, the diversity of registrants in reasons for registration as well as in their background, and the registrant use of course tools which is asynchronous and relatively unrestricted in sequence (DeBoer et al. 2014) . These authors suggest a reconceptualization of enrollment in MOOCs (e.g., based on registration, course activities, course assignments and assessment, or final exam), participation (the authors show 20 participation metrics which are linked to students' general attendance, their clicks, the hours they spent on course activities, and the assessments), curriculum (curriculum activities showing a variability in sequence), and achievement (which can be based in various indicators of performance and participation). In order to understand the relationship between self-and peer assessment and other gradings and activities in MOOCs we have to think thoroughly what kind of metrics for achievement should be used, how we should define enrollment and participation, in what way the curriculum is implemented, and -therefore-how assessments should be applied.
